ABSTRACT: Purpose: The purpose of this study was to determine how low-income socioeconomic status (SES) African American preschool students perform in receptive vocabulary with respect to sex differences and to examine how the research sample as a whole compared with the normative mean of the Peabody Picture Vocabulary Test, Fourth Edition (PPVT-4; Dunn & Dunn, 2007) . Method: Thirty preschoolers, 15 boys (M = 4.53 years, SD = .28 years) and 15 girls (M = 4.52 years, SD = .27 years), were randomly selected from public schools in three Louisiana parishes and were administered the PPVT-4. Results: Statistical analyses indicated that the boys performed significantly higher than the girls in receptive
he review of literature for the present study reflected at least three general themes: Receptive vocabulary plays a pivotal role within the scope questions, instructions, and concepts; it involves such abilities as attention, memory, and sustained concentration. The importance of receptive vocabulary is readily evident in the classroom when young children present such deficits as an inability to follow directions, attend to spoken language, provide inappropriate or inaccurate responses, and remember information that was presented verbally (Dunn & Dunn, 2007) .
The rationale for the present research is rooted in the importance of receptive vocabulary as a foundation for linguistic development. Early detection of problems as assessed in a child's receptive vocabulary could facilitate of language acquisition; African American children from low-income socioeconomic status (SES) homes perform significantly below Peabody Picture Vocabulary Test (PPVT) norms on receptive vocabulary tests; and a sex difference exists in receptive vocabulary performance, with girls usually performing better than boys in language tasks, although these research results were not consistent or conclusive.
Receptive vocabulary, the input medium of communication, relates to processing and understanding words, vocabulary (p < .05), and the overall performance of the sample was significantly lower than that of the PPVT-4 normative mean (p < .0001).
Conclusion:
The difference between the sample's mean and the PPVT-4 normative mean was consistent with previous studies, which showed that children with low-income SES backgrounds performed below the normative mean on receptive vocabulary tests such as the PPVT-4. Implications of this study and directions for future research are discussed.
positive outcomes in the child's subsequent acquisition of language skills. Language problems, of course, have been a very serious concern for both professionals and parents.
When children enter school, they bring with them home language skills of widely varying degree. Children from low-SES backgrounds have been the subject of much research to determine the relationship between SES and language performance. For example, Qi, Kaiser, Milan, and Hancock (2006) studied 482 low-income preschoolers and found that SES factors were related to their scores on the Peabody Picture Vocabulary Test-Third Edition (PPVT-III; Dunn & Dunn, 1997) . The authors concluded that the degree of disadvantage among children with low SES was related to their language abilities. Qi et al. underscored the importance of receptive language by stating that promoting and furthering vocabulary growth in a preschool program was a single and direct way to reduce larger discrepancies in vocabulary in subsequent academic years. Horton-Ikard and Weismer (2007) studied African American children on two standardized tests of receptive and expressive vocabulary, including the PPVT-III. These authors found that the children from low-SES homes performed significantly below the mean of the PPVT normative group, whereas the children from middle-SES homes performed above the mean of the normative group, though not statistically significant. These two studies appear to underscore the fundamental role of receptive vocabulary, and it is appropriate to examine the basis for its importance in the preschool program. Champion, Hyter, McCabe, and Bland-Stewart (2003) concluded from a study of 3-to 5-year-old African American children that the size of a child's vocabulary was important not only in predicting his or her achievement on subsequent reading performance, but also in stimulating his or her development of phonological awareness. The authors posited that vocabulary size is a key predictor of reading acquisition. Because of their findings that the preschool curriculum in the study did not emphasize vocabulary instruction, Champion et al. made three specific recommendations: (a) directly teach vocabulary to children in preschool programs, (b) include activities that explicitly contrast both standard and play word usages, and (c) encourage parents to help their children acquire literacy skills at home. The importance of the Champion et al. study is that it showed that receptive vocabulary is a critical component of language development for low-SES children and should be distinctly identified in their beginning educational activities in the quest for building vocabulary skills. Building vocabulary skills also facilitates reading acquisition in subsequent academic years.
As a factor in differential language performance, sex is an interesting dimension because the literature does not suggest unanimity in the research findings. For example, in a longitudinal study conducted by Morisset, Barnard, and Booth (1995) , the authors found from their review of other research studies that despite widely held beliefs about differences in verbal ability between the sexes, the empirical evidence was mixed. Some studies reported a female advantage in language performance, yet when the difference between the sexes was quantified, it appeared negligible. Burman, Bitan, and Booth (2008) , for example, reported that females perform generally better than males in language performance even with respect to children as young as 2 to 3 years of age. The authors' research review also indicated that girls begin talking earlier, acquire vocabulary faster, and show more spontaneous language than boys. In their own study, Burman et al. found that boys process visual and auditory words differently than do girls. Specifically, their study showed that girls process language by accessing a common language network irrespective of the type of sensory input, whereas boys rely on a modalityspecific network. However, Burman et al. hypothesized that differences in processing language apparently do not persist into adulthood as the development of sensory processing in boys catches up with that of girls. Sunderland (2000) reported that girls perform better in language but advocated that gender similarities and individual differences be stressed rather than emphasizing differences between the two sexes. Gleason (2005) concluded that most of the differences that have been found in boys' versus girls' language performance are more than likely attributable to the "product of socialization and context" (p. 162) rather than to innate biological differences. According to Gleason, some boys view reading and writing activities as quiet and passive, and the subject matter in many of these tasks is more appropriate for girls. Thus, any differences in performance in language might be due to sex differences in attitudes toward literacy.
Other studies have reported no significant differences between boys and girls in receptive vocabulary. For example, Washington and Craig (1999) examined the performances of 59 African American children (25 boys and 34 girls) ranging in age from 47 to 57 months. The participants were drawn from four state-sponsored, at-risk preschool classes in the Detroit area that were administered the PPVT-III. No significant differences were found in their investigation; specifically, the boys performed comparably to the girls. Easley (1975) reported on a study of 51 kindergarten children (29 boys and 22 girls) in the east Texas school system. The author's dissertation was designed to study the relationship between sex, race, and vocabulary development of children's readiness for reading. The PPVT (Dunn & Dunn, 1959) was used to measure the comprehensive vocabulary development of the participants. Easley found no significant difference between boys and girls in receptive vocabulary.
The present research study, therefore, was conducted to answer two research questions:
• Do boys and girls perform differently in the receptive vocabulary scores on the PPVT-4? • Does the performance of the research sample as a whole differ from the PPVT-4 normative mean?
METHOD

Participants
Institutional Review Board (IRB) approval was obtained for the present study. The process of selecting participants for the study began with contacting Title I (low-income) preschools in southeast Louisiana. Title I schools are classified by the high percentage (> 85%) of children at a school receiving free and reduced lunches. Three Title I preschools from different parishes were chosen to obtain a diverse population from which to draw the random sample of 30 participants. All of the participants who were tested qualified for free and reduced lunches. Principals of the three preschools were contacted, and the proposed study was explained. With the approval and permission of each principal, the proposed research was then explained in detail to all of the preschool teachers. Each teacher was supplied with detailed parent letters and consent forms explaining the research study. After the consent forms were returned, ten 4-to 5-year-old African American preschoolers (five boys and five girls) from each school were randomly selected. The participants (M = 4.53 years, SD = .28 years for 15 boys; M = 4.52 years, SD = .27 years for 15 girls) spoke American English as their primary language. They were considered developmentally normal by either their parent or the homeroom teacher, who did not report any hearing, medical, or physical conditions that could have interfered with the testing. The participants were not at-risk children, as, for example, in a Head Start program.
The examiners were given the participants' dates of birth and homeroom teachers' names and were instructed to retrieve the participants from their classrooms. As the examiners escorted the participants to the testing area, they established rapport with them. The examiners explained to the participants that they were going to play a pointing game with pictures. Each student was asked whether or not he or she was willing to participate. The testing days were chosen, and testing was completed within 10 days.
Test Tool
The Peabody Picture Vocabulary Test, Fourth Edition (PPVT-4, Dunn & Dunn, 2007) , which is designed to measure receptive vocabulary, consists of 228 colored items equally distributed across 19 items sets, each set containing 12 items of increasing difficulty. The test requires the participant to point to one of the four pictures (displayed on a card) that matches the word spoken by the examiner. Raw scores are converted to standard scores (M = 100, SD = 15) according to age-based norms. The normative sample included 3,540 individuals-approximately 50% female and 50% male-and was stratified to approximate the U.S. population with respect to sex, race/ethnicity, SES, geographic region, and special education status. With respect to reliability, test-retest coefficients ranged between .92 and .96. Two forms (A and B) were tested as to alternate form reliability, and coefficients ranging from .87 to .93 were found (Early Childhood Measurement and Evaluation Resource Centre, 2008).
The PPVT-4, which is the most recent edition of the PPVT, differs from the PPVT-III and the previous editions in terms of the use of a larger easel page size and fullcolor art to add visual appeal to make illustrations easier to recognize and reduce testing fatigue. Other differences include an increase in the number of easy items at the beginning of the test to improve its ability to measure the receptive vocabulary of children functioning at low levels, an increase in the accuracy of test scores across the entire range of difficulty, an update of stimulus words, and a larger normative sample size. To date, no one has studied young children, and specifically African American boys and girls of low-SES backgrounds, with respect to their receptive vocabulary scores on the PPVT-4.
Procedure
An empty room free of distractions near the preschool classrooms was used as the designated testing area. The directions of the PPVT-4, Form A, were explained and demonstrated to the participants. Sample items were administered first. This strategy was used to eliminate any testing anxiety that potentially could affect the participants' performance level.
Administration of the test continued at the testing item corresponding to the participants' chronological ages, 4;1 (years;months) to 4;11. The examiners administered the test, recorded the participants' responses, and scored the responses according to the instructions provided in the PPVT-4 examiner's manual. There were three examiners (the first three authors of the present study), and they were uniformly trained in administration and scoring of the test. A second examiner rescored each examiner's scores for reliability. The interexaminer reliability was found to be very high and positive, r(13) = .93, p < .001.
RESULTS
We used the SPSS (2007) software program to analyze the data. T tests were used to compare two means (boys-girls; sample-PPVT normative) to determine whether the differences were statistically significant. A t test for independent samples was used to analyze the results of the first research question, and a t test for a single sample was used to analyze the results of the second research question.
To answer the first research question, we used the independent-samples t test to compare the receptive vocabulary scores of boys and girls to each other. The independent variable was sex; the dependent variable was the PPVT-4 standard score. These data were further analyzed by identifying each score with its descriptor, which is derived along with percentiles and stanines in the PPVT-4 Graphical Profile work sheet. The individual performance of boys and girls on the PPVT-4, in terms of standard scores, is shown in Table 1 . The boys' scores ranged from 77 to 118, and the girls' scores ranged from 66 to 98. The comparative statistical results of the PPVT-4 standard scores for boys and girls are shown in Table 2 . The mean of the boys' group (93.80) was significantly higher than that of the girls' group (84.87). The t-test results showed a significant difference between the two groups (t = 2.254, df = 28, p < .05). Cohen's d was calculated to determine the effect size. The effect size was large (d = 1.03). With reference to the PPVT-4 Graphical Profile work sheet, the scores of the 30 participants were identified by descriptor ranges, as shown in Table 3 . Only four participants (all boys) scored at or above the mean. Twenty-seven percent of the boys were in the high average or better range, 47% were in the low average range, and 26% were in the moderately low range. Fifty-three percent of the girls were in the low average range, and the remainder were in the moderately low and extremely low ranges.
To answer the second research question, we used a t test for a single sample to compare the mean of the present research sample (all 30 participants) with the PPVT-4 normative mean. The comparative results of the sample mean and the normative mean are shown in Table 4 . The PPVT-4 normative mean (100.1) was significantly higher than the present research sample mean (89.3). The t-test results showed a significant difference between the sample and normative means (t = -5.087, df = 29, p < .0001). Cohen's d was calculated to determine the effect size. The effect size was large (d = .93).
T tests were also used to compare the two means (boys and girls) separately with the PPVT-4 normative mean. The t-test results showed a significant difference between the mean of the boys and the PPVT-4 normative mean (t = -28.654, df = 14, p < .0001) and the mean of the girls and the PPVT-4 normative mean (t = -38.616, df = 14, p < .0001) (see Table 5 ). Cohen's d was also calculated to determine the effect sizes. The effect size was medium (d = .49) for the boys and large (d = 1.76) for the girls.
DISCUSSION
The results of the present study showed that boys performed significantly better than girls on the PPVT-4 and that the PPVT-4 normative group mean was significantly greater than the present study's entire sample mean (mean of both boys and girls). The results also showed that the girls performed significantly poorer than the PPVT-4 normative group. Although the boys in our study performed significantly better than the girls, their performance was also significantly poorer than that of the PPVT-4 normative group.
The outcome relating to the first question (performance of boys and girls) differs from most of the literature review showing girls performing better than boys in language tasks. However, Morisset et al. (1995) found that some 13% of research studies they summarized indicated boys outperforming girls in receptive vocabulary, and they concluded that empirical evidence of differential performance between the sexes was mixed. In examining the possible reasons for the boys' better performance, it is important to remember that variables in addition to sex (i.e., intelligence, parenting skills, developmental problems, educational background of parents) should be considered. Morrisset et al. emphasized that those researchers who simply "collapse such variables" (e.g., developmental, psychological, environmental) are apt to ignore potentially important influences that interact with sex to determine individual differences. Morrisset et al. also concluded that sex differences do exist in "selective aspects of verbal ability, at certain ages, and such differences may be particularly evident among socially disadvantaged children" (p. 863).
The observation about differences observed at certain ages is congruent with the Burman et al. (2008) study, which found that, although girls performed better in the early educational years, sex differences in language skills did not persist in later years or into adulthood. Khammash (1988) , in her study of receptive vocabulary, found that although young girls scored higher in most language categories, boys performed better on listening comprehension and vocabulary. She hypothesized a developmental rather than a cognitive explanation by suggesting that unlike girls' development, boys' general delay in their command of expressive speech may actually benefit them in terms of listening vocabulary.
In regard to the results of the second research question (performance of the sample and the PPVT-4 normative means), the results appear consistent with several research studies finding children from low-income SES homes performing below the normative mean (Horton-Ikard Weismer, 2007; Qi et al., 2006; Washington & Craig, 1999) . However, Champion et al. (2003) wrote that many factors affect receptive vocabulary and suggested additional, alternative methods to measure the vocabulary rather than using the PPVT exclusively.
Regarding the implications of this study, the importance of supporting language development in preschool children from low-income families begins with receptive vocabulary. Receptive vocabulary is an initial, critical component of language acquisition, as reflected in the sample mean versus the PPVT-4 normative mean. Emphasis in preschool should include vocabulary instruction. Qi et al. (2006) stated that "fostering vocabulary growth in the preschool years is a simple and direct way to reduce the larger discrepancy in vocabulary during later academic years" (p. 16). In addition, Qi et al. argued that children who have been raised in poverty may have experienced limited opportunities for word learning (i.e., fewer resources such as books at home and less exposure to language learning experiences such as being read to or visiting the library). Also, assessment of the vocabulary should include several alternative methods of measurements, such as naturalistic language samples, observations, use of multiple communication partners, and testing in various contexts. These alternative methods of assessment should be combined with norm-and criterionreferenced measures to determine an individual child's strengths and weaknesses. Qi et al. cautioned that speechlanguage pathologists need to pay particular attention when assessing low-income minority children in order to distinguish language disorders from language differences and to accurately diagnose children with language disorders.
Limitations of the Study
This study had several limitations. For example, the study used only standardized assessments instead of dynamic or child-specific assessment procedures. The dynamic assessment procedures would have incorporated the administration of criterion-referenced assessments; collection and analysis of language samples; collection and analysis of the participants' work portfolios; and conduction of observations, surveys, and rating scales to determine the overall receptive vocabulary skills of the participants. Conducting child-specific assessment procedures within various contexts also would have given the examiners a more comprehensive view of the participants' receptive vocabulary performance. This would take into consideration varied learning environments, communication partners, and raters, including parents, teachers, or other relevant individuals who are actively involved in the participants' lives during the crucial stage of language development. Another limitation to this study was that there were only 30 study participants.
In order for the study to represent the receptive vocabulary skills of the population studied, the number of participants could be increased.
Future Research
It is suggested that researchers use a dynamic assessment approach with an increased number of participants for future research. The inclusion of teacher and parent surveys would also be a great addition to complement the use of a standardized instrument in a research study of this type. Before testing children, researchers could survey parents about their level of education. Professionals should take great caution in interpreting test results as evidence of vocabulary problems in children whose mothers have low education levels (which is an SES factor) because these children tend to have differential support for language learning in natural environments, resulting in differences in receptive vocabulary on the PPVT (Qi et al., 2006) . This can lead to children being unfairly identified as presenting with a potential language disorder. Finally, assuming that cognitive skill is a variable that contributes to language acquisition, future research in receptive vocabulary could also include administering a test of cognitive or mental ability. Cognitive skill and sex could then function as independent variables instead of participants' sex being used as the sole independent variable. This type of approach would control for cognitive skill while studying sex differences in receptive vocabulary performance and might provide an explanation for outlier scores.
